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DETAILED ACTION 
Response to Amendment 

1 . Applicants' amendment filed September 9, 2003 (Paper No. 28) has been entered. Claims 
1-18 have been canceled. No claims have been amended. New claims 19-31 have been amended. 
However, in view of 37 C.F.R. 1.126, the newly added claims have been renumbered as 20-32. 

Claims 20-32 are pending in the instant application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 20-21, 23-26, 28-30 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakazawa et al (US Patent No. 5,948,200) in view of Funami et al (US 
Patent No. 5,055,653). 

Nakazawa et al ('200) teach the basic claimed process of machining a plurality of holes 
having a diameter of about 50 microns (feed-through holes) (SH) (see col. 6, line 66) in a 
ceramic green sheet (5) at predetermined locations including, providing a pulsed laser beam from 
a laser source (7), passing said laser beam through a transparent mask (8) (diffraction grating) to 
form a plurality of beams (see col. 7, lines 30-35), reflecting said plurality of beams off a 
galvano-mirror (9) having two degrees of freedom and simultaneously irradiating said ceramic 
green sheet (5) to form a plurality of holes (feed-through holes) (SH) (see col. 7, lines 3-35 and 
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Figure 4). Further, Nakazawa et al ('200) teach that said galvano-mirror (9) continuously 
changes the position of said beam by continuously changing the reflection angle in two 
directions (X,Y) (see col. 19, lines 8-16 and col. 20, lines 8-17) (repeatedly irradiating the 
ceramic green sheet... changing reflection angle of the galvano-scan mirror). Furthermore, it is 
submitted that in view of Applicants' remarks on page 3 of the amendment filed June 6, 2002 
(Paper No. 12) that a "diffraction grating uses a large number of parallel closely spaced slits 
which provides a plurality of output light beams" said transparent mask (8) Nakazawa et al. 
('200) is a "diffraction grating." Furthermore, Nakazawa et al. ('200) teach the use of a 
positioning table (35) that moves said green sheet during laser processing such that a 
predetermined portion is processed with a plurality of holes and then said green sheet is moved 
along for another predetermined portion to be exposed to laser beam processing (see col. 17, 
lines 27-36). 

Regarding claims 20, 25 and 29, Nakazawa et al. ('200) do not teach using converging 
lens to individually converge said plurality of beams. Funami et a/. ('653) teach a laser process 
including, providing a laser beam (2e), splitting said laser by beam splitter (13) (forming a 
plurality of laser beams) and converging said plurality of laser beams (2f) using a convergent 
lenses (1 1) (see Figure 9 and col. 6, line 65 through col. 7, line 4). Therefore, it would have been 
obvious for one of ordinary skill in the art to have provided converging lenses for individually 
converging a plurality of laser beams as taught by Funami et a/.('653) in the process of 
Nakazawa et al ('200) because, Funami et a/.('653) specifically teaches that such lenses provide 
equal laser energy densities at the machining spots, hence obtaining holes having a uniform size 
and shape. 
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In regard to claims 21, 26 and 30, Nakazawa et al. ('200) teach passing said laser beam 
through a transparent mask (8) (diffraction grating) to form a plurality of beams (see col. 7, lines 
30-35). 

Specifically regarding claims 23 and 28-29, Nakazawa et al. ('200) teach the use of a 
carrier film (1) (BF) (see Figure 4 and col. 7, lines 3-8). Further in regard to claim 29, Nakazawa 
et al. ('200) teach that said carrier film (1) (BF) is not penetrated by the laser (see col. 7, lines 
15-19). 

Regarding claims 24 and 32, Funami et al. ('653) teach a laser process including, 
providing a laser beam (2e), splitting said laser by beam splitter (13) (forming a plurality of laser 
beams) and converging said plurality of laser beams (2f) using a convergent lenses (11) (see 
Figure 9 and col. 6, line 65 through col. 7, line 4) such that equal laser energy density is provided 
at the machining spots, hence obtaining holes having a uniform size and shape. Therefore, it 
would have been obvious for one of ordinary skill in the art to have provided converging lenses 
for individually converging a plurality of laser beams as taught by Funami et a/.('653) in the 
process of Nakazawa et al. ('200) because, Funami et a/.('653) specifically teaches that such 
lenses provide equal laser energy densities at the machining spots, hence obtaining holes having 
a uniform size and shape. 

4. Claims 20-21, 23-26, 28-30 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakazawa et al. (US Patent No. 5,948,200) in view of JP 10-034365 and in 
further view of Funami et al. (US Patent No. 5,055,653). 

Nakazawa et al. ('200) teach the basic claimed process of machining a plurality of holes 
(feed-through holes) (SH) in a ceramic green sheet (5) including, providing a pulsed laser beam 
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from a laser source (7), passing said laser beam through a transparent mask (8) (diffraction 
grating) to form a plurality of beams (see col. 7, lines 30-35), reflecting said plurality of beams 
off a galvano-mirror (9) having two degrees of freedom and simultaneously irradiating said 
ceramic green sheet (5) to form a plurality of holes (feed-through holes) (SH) (see col. 7, lines 
3-35 and Figure 4). Further, Nakazawa et al. ('200) teach that said galvano-mirror (9) 
continuously changes the position of said beam by continuously changing the reflection angle in 
two directions (X,Y) (see col. 19, lines 8-16 and col. 20, lines 8-17) (repeatedly irradiating the 
ceramic green sheet... changing reflection angle of the galvano-scan mirror). Furthermore, 
Nakazawa et al. ('200) teach the use of a positioning table (35) that moves said green sheet 
during laser processing such that a predetermined portion is processed with a plurality of holes 
and then said green sheet is moved along for another predetermined portion to be exposed to 
laser beam processing (see col. 17, lines 27-36). 

Regarding claims 20, 25 and 29, it is submitted that in view of Applicants' remarks on 
page 3 of the amendment filed June 6, 2002 (Paper No. 12) that a "diffraction grating uses a 
large number of parallel closely spaced slits which provides a plurality of output light beams" 
said transparent mask (8) Nakazawa et al. ('200) is a "diffraction grating." However, in order to 
address Applicants' concerns, the teachings of JP 10-34365 are used to show the use of a phase 
grating (diffraction grating) to split a laser beam into a plurality of beams. Specifically, JP 10- 
34365 teaches a process for forming a plurality of holes in a plate using a phase grating (9) 
(diffraction grating) including, providing a laser beam, reflecting said laser beam off galvano- 
mirror (5) having two degrees of freedom and dividing said beam into a plurality of beams using 
said phase grating (9) (diffraction grating). Therefore, it would have been obvious for one of 
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ordinary skill in the art to have provided a phase grating (diffraction grating) as taught by JP 10- 
34365 in the process of Nakazawa et al ('200) because Nakazawa et al ('200) teaches the use of 
a beam splitter to obtain multiple beams, whereas JP 10-34365 specifically teaches that a phase 
grating is preferable for splitting a laser beam. Further regarding claims 20, 25 and 29, Nakazawa 
et al ('200) in view of JP 10-34365 do not teach using converging lens to individually converge 
said plurality of beams. Funami et a/.('653) teach a laser process including, providing a laser 
beam (2e), splitting said laser by beam splitter (13) (forming a plurality of laser beams) and 
converging said plurality of laser beams (2f) using a convergent lenses (11) (see Figure 9 and 
col. 6, line 65 through col. 7, line 4). Therefore, it would have been obvious for one of ordinary 
skill in the art to have provided converging lenses for individually converging a plurality of laser 
beams as taught by Funami et al ('653) in the process of Nakazawa et al ('200) in view of JP 
10-34365 because, Funami et a/.('653) specifically teaches that such lenses provide equal laser 
energy densities at the machining spots, hence obtaining holes having a uniform size and shape. 

In regard to claims 21, 26 and 30, Nakazawa et al ( c 200) teach passing said laser beam 
through a transparent mask (8) (diffraction grating) to form a plurality of beams (see col. 7, lines 
30-35). 

Specifically regarding claims 23 and 28-29, Nakazawa et al ('200) teach the use of a 
carrier film (1) (BF) (see Figure 4 and col. 7, lines 3-8). Further in regard to claim 29, Nakazawa 
et al ('200) teach that said carrier film (1) (BF) is not penetrated by the laser (see col. 7, lines 
15-19). 

Regarding claims 24 and 32, Funami et a/.('653) teach a laser process including, 
providing a laser beam (2e), splitting said laser by beam splitter (13) (forming a plurality of laser 
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beams) and converging said plurality of laser beams (2f) using a convergent lenses (11) (see 
Figure 9 and col. 6, line 65 through col. 7, line 4) such that equal laser energy density is provided 
at the machining spots, hence obtaining holes having a uniform size and shape. Therefore, it 
would have been obvious for one of ordinary skill in the art to have provided converging lenses 
for individually converging a plurality of laser beams as taught by Funami et al. ('653) in the 
process of Nakazawa et al. ('200) in view of JP 10-34365 because, Funami et a/.('653) 
specifically teaches that such lenses provide equal laser energy densities at the machining spots, 
hence obtaining holes having a uniform size and shape. 

5. Claims 22, 27 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakazawa et al. (US Patent No. 5,948,200) in view of Funami et al. (US Patent No. 5,055,653) 
and in further view of Derwent 1988-159505. 

Nakazawa et al. ('200) in view of Funami et a/.('653) teach the basic claimed process as 
described above. 

Regarding claims 22, 27 and 31, although Nakazawa et al. ('200) teaches a YAG laser 
Nakazawa et al. ('200) in view of Funami et a/.('653) do not teach a C0 2 laser. Derwent 1988- 
159505 teaches that C0 2 and Nd:YAG lasers are equivalent alternatives for laser drilling green 
ceramic sheets. Therefore, it would have been obvious for one of ordinary skill in the art to have 
used a C0 2 laser as an equivalent alternative to a YAG laser as taught by Derwent 1988-159505 
in the process of Nakazawa et al. ('200) in view of Funami et al. ('653) because Derwent 1988- 
159505 specifically teaches that C0 2 and Nd:YAG lasers are equivalent alternatives for laser 
drilling green ceramic sheets, whereas Nakazawa et al. ('200) teaches a YAG laser and also 
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because both Nakazawa et al. ('200) and Derwent 1988-159505 teach laser drilling of green 
ceramic sheets. 

6. Claims 22, 27 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakazawa et al. (US Patent No. 5,948,200) in view of JP 10-034365 and in further view of 
Funami et al. (US Patent No. 5,055,653) and Derwent 1988-159505. 

Nakazawa et al. ('200) in view of JP 10-034365 and in further view of Funami et 
al. ('653) teach the basic claimed process as described above. 

Regarding claims 22, 27 and 31, although Nakazawa et al. ('200) teaches a YAG laser 
Nakazawa et al. ('200) in view of JP 10-034365 and in further view of Funami et al. ('653) do 
not teach a C0 2 laser. Derwent 1988-159505 teaches that C0 2 and Nd: YAG lasers are equivalent 
alternatives for laser drilling green ceramic sheets. Therefore, it would have been obvious for one 
of ordinary skill in the art to have used a C0 2 laser as an equivalent alternative to a YAG laser as 
taught by Derwent 1988-159505 in the process of Nakazawa et al. ('200) in view of JP 10- 
034365 and in further view of Funami et a/.('653) because Derwent 1988-159505 specifically 
teaches that C0 2 and Nd:YAG lasers are equivalent alternatives for laser drilling green ceramic 
sheets, whereas Nakazawa et al. ('200) teaches a YAG laser and also because both Nakazawa et 
al. ('200) and Derwent 1988-159505 teach laser drilling of green ceramic sheets. 

Response to Arguments 

7. Applicants' remarks filed September 9, 2003 (Paper No. 28) have been considered. In 
view of Applicants' amendment filed September 9, 2003 (Paper No. 28) the rejections based on 
the teachings of JP 10-034365 and Wang (US Patent No. 5,293,025) have been withdrawn. 
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Applicants argue that Nakazawa et al. ('200) teach that "light transmitting portion 8 
includes only a single hole. . .and clearly fails (emphasis added) to teach or suggest any plurality 
of laser beam components, let alone a diffraction grating for splitting a laser" (see page 7 of the 
amendment filed September 9, 2003). In response, it should be noted that throughout 
prosecution of the instant application it has been shown that Nakazawa et al. ('200) teach 
passing said laser beam through a transparent mask (8) (diffraction grating) to form a plurality 
of beams (see col. 7, lines 30-35). Specifically, Nakazawa et al. ('200) teach that if "a plurality 
of holes are formed in the mask 8 and a plurality of laser beams simultaneously irradiate the 
magnetic green sheet 5, the period of time needed to form the through holes is reduced" (see 
col. 7, lines 30-35). Therefore, it is submitted that if a plurality of holes exist in the mask then 
the mask functions as a beam splitter because a plurality of beams is obtained as explicitly 
taught by Nakazawa et al. ('200). 

Applicants argue that Nakazawa et al. ('200) "clearly fails (emphasis added) to teach or 
suggest... a plurality of holes that are formed simultaneously" (see page 8 of the of the 
amendment filed September 9, 2003). However, as shown above, Nakazawa et al. ('200) 
explicitly teach that if "a plurality of holes are formed in the mask 8 and a plurality of laser 
beams simultaneously irradiate (emphasis added) the magnetic green sheet 5, the period of time 
needed to form the through holes is reduced" (see col. 7, lines 30-35). Therefore, it is submitted 
that if a plurality of holes exist in the mask, a plurality of beams are formed that simultaneously 
irradiate the green sheet and as such reduce processing time and enhance productivity as 
explicitly taught by Nakazawa et al. ('200). 
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Applicants argue that Nakazawa et al. ('200) "fails to teach or suggest that the table 6 
could or should be shifted" (see page 8 of the of the amendment filed September 9, 2003). 
However, Nakazawa et al. ('200) specifically teach the use of a positioning table (35) that moves 
said green sheet during laser processing such that a predetermined portion is processed with a 
plurality of holes and then said green sheet is moved along for another predetermined portion to 
be exposed to laser beam processing (see col. 17, lines 27-36). It is submitted that within each 
predetermined portion a plurality of holes are processed. 

Applicants argue that "[N]one of the plurality of converging lenses 1 1 of Funami et al. 
converges a plurality of laser beam components." Further, Applicants argue that because 
"Nakazawa et al. teaches only a single laser beam component., .there would have been absolutely 
NO motivation to provide... a converging lens that individually converges the laser beam 
components" (see page 9 of the of the amendment filed September 9, 2003). In response, it 
should be noted that throughout prosecution of the instant application, it has been shown that 
Funami et al. ('653) teach a laser process including, providing a laser beam (2e), splitting said 
laser by beam splitter (13) (forming a plurality of laser beams) and converging said plurality of 
laser beams (2f) using a convergent lenses (1 1) (see Figure 9 and col. 6, line 65 through col. 7, 
line 4). Specifically, as shown in Figure 9, six converging lenses (1 1) are present to converge the 
split beams (2f) that have been split from a single beam (2e). 

In response to applicant's arguments against the teachings of JP 10-034365 and Derwent 
1988-159505 individually, it should be noted that one cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of references. See In re 
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Keller, 642 F.2d413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986). 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stefan Staicovici, Ph.D. whose telephone number is (703) 305- 
0396 (until December 22, 2003) and (571) 272-1208 (after December 23, 2003). The examiner 
can normally be reached on Monday-Friday 8:00 AM to 5:30 PM and alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael P. Colaianni, can be reached at (703) 305-5493. The fax phone number for 
this Group is (703) 305-7718. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0661. 



Stefan Staicovici, PhD 



Primary Examiner U\rsrV^> 



AU1732 



November 15,2003 



